Using the augmented-plane-wave method, we performed total-energy calculations for all the metals crystallizing in the hcp structure and for all the Sd metals in the hcp structure. Also, using the predicted equilibrium lattice constants from our present and previous total-energy calculations, we carried out band-structure calculations that explore possibilities for superconductivity and magnetism in all the transition metals in the fcc, bcc, and hcp structures. The total energy was calculated from the expression of Janak, which is valid within the muffin-tin (MT) approximation and needs the crystal potential, the charge density, and the eigenvalue sum as input. These were calculated self-consistently by the augmented-plane-wave (APW) method9 in its general version using the MT approximation, which has been proven accurate for cubic materi- 
I. BVTRODUCI ION
In the first part of this paper (Sec. II) we present calculated values of the equilibrium lattice constants and bulk moduli of all elements whose equilibrium structure is hcp and, in addition, of all the Sd metals in the hcp structure. The present calculations are a continuation of our previous work' in which we studied the alkali metals and the 3d, 4d, and Sd metals in both fcc and bcc structures. There are three basic motivations for this study. (1) Recently, Cortella et 
B. Results
Our results for the c/a ratio, the equilibrium volume, the bulk modulus, and the energy difference between hcp and fcc structures are presented in Table I . The agreement with experiment' is very good especially for the elements in the seventh (Tc,Re} and eighth (Ru, Os) columns; for those elements, the percentage differences are within 1.5 and 20% for the equilibrium volumes ( V, ) and the bulk moduli (B,},respectively. For each element, the calculations were performed for lattice constants close to the computed equilibrium (the differences from the computed equilibrium were within 1%). Using our present and previous' self-consistent potentials, we performed a final APW calculation in order to find the band structure E (k), which was used to compute the DOS by the tetrahedron method. In the calculations of the DOS, we used 45 and 55 k points in the irreducible Brillouin zone (IBZ) for the hcp and bcc structures, respectively. While for the fcc structure, we found the E(k) in 33 k points in the IBZ, which were then interpolated ' to a 505 k-point mesh before the tetrahedron method was used; therefore, we expect more accurate results for the fcc structures.
Our results are tabulated in Tables II, III, and IV 
